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第一部分 Survivin 在正常眼表中的表达与功能研究 
目的：作为抗凋亡家族成员之一，survivin 在大多数肿瘤组织中存在表达，特别是恶
性程度高的肿瘤里。而在正常成熟的组织中，survivin 鲜有表达。采用免疫荧光染色





膜上皮细胞系中 survivin 的表达与亚细胞定位。实时定量 PCR 与蛋白免疫印迹反应被
用来检测 survivin基因水平及蛋白水平的表达。 
结果：免疫荧光双染结果显示高表达的 survivin 存在于早期克隆培养的角膜上皮祖细
胞中，并且与 p63 存在共表达现象。利用 Western Blotting 与核浆分离技术对体外角
膜上皮细胞 HCE中 survivin总蛋白水平和核内水平进行检测，发现在损伤修复过程中，
survivin 的表达量有明显升高且具有显著入核反应。小鼠角膜上皮损伤模型中的
survivin 染色结果与 HCE 结果相一致。应用 RNA 干扰技术特异性敲低 HCE 中 survivin
表达，结果发现损伤后上皮细胞划伤部位愈合速度明显慢于对照组。同时发现 survivin





















































Part 1.The expression and potential function of survivin on ocular 
surface  
PURPOSE. As a member of apoptosis inhibitor family, survivin has a high expression in 
most tumors, especially in malignance but almost undetectable in normal adult tissues. In 
present study, survivin was detected in normal human cornea, limbus, and conjunctiva by 
immunofluorescent staining. The cytoplasmic survivin mainly expressed all layers of corneal 
epithelium, while a little nuclear localization in surperficial lays. In order to explore potential 
function of survivin in corneal epithelial cells, limbal stem cell clone culture and corneal 
epithelial wound healing assay was performed, respectively.  
METHODS. Immunofluorescent/immunohistochemical staining was performed to detect the 
expression and localization of survivin in normal ocular surface tissues, corneal epithelial 
progenitor cells and corneal epithelial cell line. Quantitative Real-Time PCR and Western 
Blotting were used to analye mRNA and protein levels of survivin. 
RESULTS. High expression of survivin was present in corneal epithelial progenitor cells of 
earlier clone culture by double staining with p63 or k12. Meanwhile elevated survivin 
expression and nuclear localization was measured during the process of wound healing in 
vitro and in vivo, respectively. RNA interference by small interfering RNA survivin 
transfection can suppress corneal epithelial cell migration and proliferation during the process 
of wound healing. Survivin silence was found to be accompanied by downregulated 
proliferation-associated factors p63 and upregulated cyclin-dependent kinase inhibitors 
p57/p21.  
CONCLUSION. These findings demonstrate that survivin may play an important role in 
wound healing, corneal renewal and epithelial cell proliferation. 
















Part 2.Role of survivin activation and downstream molecules p63, p57 
and p21 in pterygium pathogenesis  
PURPOSE. Pterygium is a common ocular surface disease that can obscure vision, its high 
recurrences pose a clinic problem. Although pterygium has been the subject of an increasing 
number of studies, the mechanisms underlying its pathogenesis remain elusive. The purpose 
of this study was to explore the role of survivin activation and downstream molecules in 
pterygium pathogenesis. 
METHODS. Immunofluorescent/immunohistochemical staining was performed to detect 
phosphorylated and nuclear survivin in pterygium tissues and primary pterygium epithelial 
cells. Quantitative Real-Time PCR and Western Blotting were used to analye mRNA and 
protein levels of survivin and related genes. Cell proliferation level of pterygium epithelial 
cells was measured by CCK8 assay. 
RESULTS. Survivin was found to be expressed abundantly in pterygium tissues at the 
mRNA and protein levels, and low level of survivin was detected in normal human 
conjunctiva. Elevated expression and activation (phosphorylation and nuclear translocation) 
of survivin in proliferating pterygium cells were demonstrated in further studies. Interestingly, 
a proliferating associated factor of p53 family (p63) was downregulated, and two main 
proliferating inhibitors: cyclin-dependent kinase inhibitor 1C (p57) and cyclin-dependent 
kinase inhibitor 1A (p21) were upregulated when survivin was knockdown. As the same time, 
proliferation of pterygium epithelial cells was suppressed. 
CONCLUSION. Taken together, novel evidence was provided that survivin was activated in 
pterygium and may have a role in pterygium proliferation by p63, p57 and p21-dependent 
downstream signaling pathway, and they therefore could be targeted for pterygium treatment. 
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上皮细胞层（epithelium）；前弹力层（lamina elastica anterior），又称 Bowman膜；















































胞的 LSCs首先产生并分化出短暂扩增细胞（transient amplifying cells，TACs）；然
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